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Section |
10 marks

Allow about 15 minutes for this section. Use the multiple-choice answer sheet.

1 The graph of y = f(x) is shown below

Which is the graph of y = —f(—x) ?
A) ¥ (B) y

© y (D) y

X

2 . 2
What is f ~213 dx’
(A) 2 (B) 2In|x?+3|+C
— _+¢
(x% +3)2
© 1 m 1 .,
2(x2+3)2+C Zlnlx +3|+C



The graph of the derivative y = f'(x) is shown.

A
. / V
A

Which of the following graphs could be the graph of y = f(x)?
(A) &7 (B) y

y=f

=Y

© N (D) i

What are the solutions to the equation 2 sinx + V3 =0, where x € [0,21]?

(A T2 (B) 2m>m
3’ 3 3’3

© 4T 5T (D) 7t 11m
3’73 3’7 3

A card is randomly drawn from a set of 5 cards numbered from 1 to 5. After the card is returned
to the set, another card is randomly drawn. What is the probability that the number on the first
card is greater than the number on the second card?

@a 1 @ 1
10 5
© 3 D) 2
10 5

What are the period and axis of symmetry for y = [tan x| ?

(A) ,T,xzk?”(kez) (B) g,x=kn(kem
— T km
© 7,x=kmn(k €EZ) @) ~x=—(k €T



7 Ifa>b>1,0 <c <1,then which of the following is always true?
(A) af<b (B) ab‘ < ba‘

(©) logqc <logpc (D) alogyc < blog,c

8 For an Arithmetic Sequence, Ty + Ts = 24, S¢ = 48. What is the common difference a?
Aa 1 (B) 2

© 4 (D) 8

9 The function f(x) = ax? —2x + logex has two distinct extrema (max or min) at X;and X».
What is the range of a?

@ L ® ¢
(0, z) (E' +00)
(© (0,e) (D) (e, +oo)

10 The graph of a function f (x) is shown below.

e
\i

Graph of frv)
2
If g is the function defined by g(x) = J;(—:)l, what is the value of g'(2)?
@ _8 ® 1
9 9
© 1 @ 32
9
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28

/4

29

/6

30

/3

31

/5

32

/7

33

/3

/2

/5

/3

/4

/9

/2

/5

/4

/17

/8

/9

/13

/9

/90




Section I
90 marks

Question 11(2 marks)
Solve the equation |x| = |x — 6],

Question 12(2 marks)
Show that (1 —tanx)? + (1 + tanx)? = 2sec? x.




Question 13(3 marks)

At 12:00 noon, a ship sails due east from point P at an average speed of 20 km/h. The ship
arrives at point Q at 2:00 PM. The bearing of point P from island | is 225°, and the distance
between | and P is 30 km.

N

225°

30 km

P Q

(a) Find the distance between | and Q, to the nearest km.

(b) Find the true bearing of Q from I.




Question 14(2 marks)

Solve log.x — Tog.x =2.

Question 15(2 marks)
T
Solve 2 cos (2x =) = V3 forx € [-m ],




Question 16(5 marks)

Differentiate with respect to x:

a

@ y = x*Inx

®
y=x—2

© . 4
y = sinx

10



Question 17(2 marks)
Find the integral f 1 dx.
5x+3

Question 18(3 marks)

(a) Differentiate y = xlog.x with respect to x.

(b)  Hence, find the exact value of f13 logex dx.

11



Question 19 (3 marks)
(a) Use the trapezoidal rule, with five function values to find the area bounded by the curve

y = +Vx + 1, the x-axis, and the lines x = 0 and x = 4. Give your answer to 2 decimal

places.

(b) Is your answer in part (a) an underestimate or overestimate of the actual integral? Give a

reason for your answer.

12



Question 20 (3 marks)
(a) Differentiate y = sin* x,

Vs

b T,
(b) Hence, evaluate fOZ sin® x cos x dx.

13



Question 21(8 marks)
The acceleration of a particle moving along the x-axis is given by X = 4sin2t, where x is the
displacement from the origin in meters and t is the time in seconds.
Initially the particle is at the origin moving to the left at 1 m/s.

(@)

Show the velocity is given by x = 1 — 2cos2t.

(b)

Find the time when the particle first comes to rest.

14



(©)

Sketch the graph of x = 1 — 2cos2t for 0 < t < 2m.

(d)

Find the exact distance travelled by the particle in the first % seconds.

15



Question 22(8 marks)

Consider the curve given by the equation y = x3 — 6x2 + 9x + 4.
(@) Find the coordinates of the stationary points and determine their nature.

16



(b) Find the coordinates of any point of inflection.

17



(c) Sketch the curve, showing all the information in part (a) and (b).

(d) . . dy
Determine the values of xfor which = > 0.

18



Question 23(5 marks)
For the series 8 + 12x + 18x2 + 27x3 + -+
@

Show that the terms in this series form a GP.

(b) For what value(s) of x will this series have a limiting sum?

18



(©)

Find the limiting sum if x = i

20



Question 24 (2 marks)
Show that functionf (x) is an odd function for x € R, given that
x% —2x+ 3, (x> 0)
fGx) = 0,(x =0)
—x?2—2x—3,(x<0)

21



Question 25(3 marks)
For a curve with function f (x) = G — 1) In(1 + x), find the equation of the tangent to this curve at the

point (1, f(1)).

22



Question 26(4 marks)
(a) The diagram below shows the sketch of the curve with equation y = f(x).

v
g

/ 0 X

Sketch the curve with the equation: y = 2f (x + 2)

23



(b) State the period, amplitude, centre, and phase for the graph off (x) = 5 — 3 sin(2x — 9).

24



Question 27(5 marks)

There are 5 red marbles and 4 blue marbles in a bag. Bill and Ben are playing a game in which
they take turns drawing a marble from the bag and then replacing it.

To win the game, Ben must draw a red marble and for Bill to win he must draw a blue marble.
They continue taking turns until there is a winner. Ben goes first.

(@

Find the probability that Ben wins on his first draw.

(b) Find the probability that Ben wins in three or less of his turns, in nearest percentage.

(©)

Find the probability that eventually Ben wins the game, in nearest percentage.

25



Question 28(4 marks)

The curves y = log.x and y = log.(2x) are drawn below.
y

Not to scale

y = log{(2x)

Find the shaded area between the two curves and the linesx = 1 and x = e.

26



Question 29(6 marks)
A rainwater tank attached to a house holds 5600 litres of water when full. The tank is initially
empty.
During a recent thunderstorm the tank took 2 hours to fill.

The rate at which water flows off the roof into the tank after the storm commences is given by
d

av — 7 t — 7 t2.

dt 5 900

(a) Find the time when the tank is filling at the fastest rate.

(b)

Find the amount of water which overflowed the tank if it rained for 3 hours.

27
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Question 30(3 marks)
We are given a quadratic function y = A + Bx — x?.
When the function is reflected across the y-axis, it is identical to shifting it 3 units to the left.
When the function is reflected across the x-axis, it meets the y-axis at (0, 4).
Find the equation of this quadratic function.

29



Question 31(5 marks)

The following diagram shows the graph of f'(x), the derivative of f(x).

\

The graph of f'(x) has a local minimum at A, a local maximum at B and passes through (4, -2).

The point P(4, 3) lies on the graph of the function f(x).

(@)

Write down the gradient of the curve at P.

(b)

Find the equation of the normal to the curve of f(x) at P.

30



(c) Determine the concavity of the graph of f(x) when 4 < x < 5 and justify your answer.

31



Question 32(7 marks)
A farm has a sector-shaped field, as shown in the diagram below.
£ZBOA = % and the radius is 80 meters. Point P lies on arc AB. PC L OA and PD L OB.

B
D

o

oA

The farm plans to have two types of vegetables, a and B, planted respectively in regions AOPC and
AOPD. The ratio of the annual production value per unit between a and B is 1: /3.

Let ZAOP =0, where0 < 0 < %.

a
( ) Show that AAOPC = 1600sin 26.

(b) Let the annual production value of a and 8 be y, and the annual production value per unit be
t.

Show that y = 3200t sin(26 + g).

32



(c) Hence, find the value of 8 when the annual production value is at its maximum.

33



Question 33(3 marks)
Given that three numbers form a geometric sequence, if the first two terms remain unchanged
and the third term is decreased by 32, they form an arithmetic sequence. Then, if the second
term of this arithmetic sequence is decreased by 4, the sequence becomes a geometric
sequence again. Find the third term in the original geometric sequence.

END OF PAPER
34



Extra working space. Please state the question number clearly.

35




Extra working space. Please state the question number clearly.
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Extra working space. Please state the question number clearly.
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Extra working space. Please state the question number clearly.
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Extra working space. Please state the question number clearly.
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Section |
10 marks

Allow about 15 minutes for this section. Use the multiple-choice answer sheet.

1 The graph of y = f(x) is shown below

Which is the graph of y = —f(—x) ?
(A) y B)

® ;o
f |

X

Whatisfx2+3 dx?

A 2 B
(A) WH: (B)
C 1 D
Y et )

2In|x? + 3|+ C

1
Elnlx2 +3|+C




The graph of the derivative y = f'(x) is shown.
I

y=f(x)

7N

Which of the following graphs could be the graph of V= f(x)?
(A) 4 (B) y

© 9 (D) %

What are the solutions to the equation 2 sinx + V3 =0, where x € [0,21]?

(A) T 2m (B) 2m 5™
3’ 3 3’3

(C) 41T 51 (D) 7t 11w
3’ 3 3’7 3

A card is randomly drawn from a set of 5 cards numbered from 1 to 5. After the card is returned
to the set, another card is randomly drawn. What is the probability that the number on the first
card is greater than the number on the second card?

@ X ® 1

10 5
© 3 D )2

10 5
What are the period and axis of symmetry for y = [tan x| ?

T

@ 7,x =2 (k €1) ® Zx=kn(ke)
© ) m,x =k (k € Z) ) g,x=k?n(kEZ)
Ifa>b>1,0<c <1, then which of the following is always true?
(A) a®<b° (R) ab® < ba
(©) logqc <logpc (D) ) alogyc < blog,c

For an Arithmetic Sequence@+ as)= 24, S¢ = 48. What is the common difference &?

@ 1 Tut Ts B 2

<€) 4 (D) 8
4



t /:D
-'Pl(“): dak— 2+ ;QO\-A x+ | 2 voots.
N

A= Y-§a >0
-Ga > -y
m<-2'~'

9 The function f(x) = ax? — 2x + loge.x has two distinct extrema (max or min) at X;and X;.

is the range of a?
. ®
03 G +e0)

© (0,e) (D) (e, +o)
10 The graph of a function f is shown below.
-
|
A 3,73
; I/ \\ (203
2 \
3 / ‘\ {ay= 3 S
I ' 327 T
TV o=y &
_? 1 3 4 5
g b
|
Graph of f

2
If g is the function defined by g(x) = J;(—:)l, what is the value of g'(2)?

_§ (B)
9

(C) 1 = “Rz‘H M‘: 2X (D)
vetoy v Py
3‘()() - Ak - Lloo? +0)
4y
ytay— S+'ay
oy
- \1— )—O -

9

©|S O|

S‘()) =



Section I
90 marks

Question 11(2 marks)
Solve the equation |x| = |x — 6],

% 2(%-6 )2

2

%2 47— 1246 + 36

K = 36

=3

Question 12(2 marks)
Show that (1 —tanx)? + (1 + tanx)? = 2sec? x.

LHS = [ - 245k £ tan k4 |4 246n%_+ fonx

= 2 + 2tk

= 2 (L tong)

= 2 se? K

= RHS.




Question 13(3 marks)

At 12:00 noon, a ship sails due east from point P at an average speed of 20 km/h. The ship

arrives at point Q at 2:00 PM. The bearing of point P from island | is 225°, and the distance
between | and P is 30 km.

|P lokomn Q

(a) Find the distance between | and Q, to the nearest km.

18°: 30 + %o ~ 2x30x 40 cosbS”

-
I18= A 2500~ 1200M2 ;I,AV} W%\J
2 28 kim_(neavest k)

(b) Find the true bearing of Q from I.

sinl® Sin '-('So
30

1500 =12004>

&2 LR’ Cnearest dﬂmg,\ y‘v\A Q : IW\/(L
True beoxn‘:o)\ = 228°~ (|Ra°~ 45°— 48°) (}f\/\;l @w@ /W

"
v
o°

(<)
—

OR ,_uee Cosine e ces@=

n
|V
N
(V]

o

|
e
~
o

—(rw. \beavi 3

1)
W
o0
(<]
—



Question 14(2 marks)
Solve log.x — = 2. 2

let w= loge
J

3
W- "o =2

[A9~2u\‘3=o l’ mﬂ/l/é ‘“/\y‘f\
(Wa=3> (atD=0 WW\/}L/"‘I

log x

\/
e 3 we | L mov) fo Z
=3 o=l 0% w‘e(‘s
J 2 J -
r=e oY X‘ﬂ F - J \
T

Question 15(2 marks)

SoIveZCOS(X——) V3forx € [-m, 7). - K T 2
-2 € 2K R OTC
d3 _57 (O
cos O%-3)= 3 = S2X-3 &7
(U ( Un Bl
W-35>"6,"6," ¢ "¢ Q—W\/Lﬁ,\
2T T U - 50 \
PN el i W T~ W fegfqddw
: V4 o ] - - U U v
L T 2m _ 5’ QU L Gnowell
="/ b, 3> ) “é‘ \ |
L 2003

W iEn Goddech




Question 16(5 marks)

Differentiate with respect to x: |y = ¢ hd lA‘ - [(_7‘3
a <
@ y = x*Inx V“IV\% V".'_ ‘;‘

\A|= +¥ xJ«Z'(' waL\?(

= 404 UK Lnh
(b) e u:21 v\'tex
y_x_z 2 \
V="K v T 2%
X
Jo we'o 2xe
J +¥
_ 4’ - 2e¥
%>
© y = sinx3

3
\4‘ = 342 coSA
J

10



Question 17(2 marks)
Find the integral f L dx.
5x+3

= L':In\gﬁ‘k%!‘fc

7 T

Question 18(3 marks)
(a) Differentiate y = xlog.x with respect to x.

\A|= IOMXJV |
NN

(b)  Hence, find the exact value of ff logex dx.

3 4
f. (dx (xloger) =1 ) dx

]

1"

N 3
[ﬂltﬁeﬁ‘?ﬁ ],

= 3loge3~3 - loge | + |
J J

= 5‘00\43‘ 2
J

1



Question 19 (3 marks)
€Y

Use the trapezoidal rule, with five function values to find the area bounded by the curve

Vx + 1, the x-axis, and the lines x = 0 and x = 4. Give your answer to 2 decimal
places.

A= 20 F e s a2 Lot doytday 1]

,1‘+¢T5+:>(Ji‘rc¢3+ﬁ3]

| . (IAV/1Y, &xﬁ\f\
6.76 unds ( 2 AP) k
KOWQC%
monk o
Gonack~ pnowel

Is your answer in part () an underestimate or overestimate of the actual integral? Give a
reason for your answer.

N
o>
—~
o~
s
N

&

(b)

.A\
NN

12



Question 20 (3 marks)
(a) Differentiate y = sin* x,

= Usin®% cosk 9 WS é{)f

\

4 N\‘\’(} Coxv

and. O&w&ﬂ

b z .3
(b) Hence, evaluate fOZ sin® x cos x dx.

T
TL!“ Y : U sin®4 cosk dx

70

“|
J

SIS
- % [ mnk 2o/

V)
(orract oG wlex

pndh oty
\

13



Question 21(8 marks)

The acceleration of a particle moving along the x-axis is given by X = 4sin2t, where x is the
displacement from the origin in meters and t is the time in seconds

Initially the particle is at the origin moving to the left at 1 m/s.
(a)

Show the velocity is given by x = 1 — 2cos2t.

<.
I

= Usinat
x= [ hsinat dt
= 2 Sléﬂ\ﬁ clt

= -2t + C 9' W\W\MS o .r\j
When tz0 , K =—|. Sy W )

K—&WM
-2 cos(od+C= -] g\ep m
-2 4c=-|
c= |

= - 2ces2t

®) Find the time when the particle first comes to rest.
2
______ A{IES{U)KJ\ A0 . ‘\/ LY%al V(A{\M F\Q)\{Q YA
{
= 2c082t =0 gO\\.’V‘\'.\J
|
cosXt=3 \\ v n‘l\\lv/\/\vlL 7:()9 V>
T 5w -
U=, 5, RVNR
I sr v N
Y

14



c

© Sketch the graph of x = 1 — 2cos2t for 0 < t < 2m. 2
. 20

PQHOA =T = TC

Amr\i‘(‘M& L

max : 3
rellet on %= oxis % | wet wp S min . | WW\M g
L/
L

A

Do oo tof B
m len 0/\&
NN M Y L

ML

(d)

Find the exact distance travelled by the particle in the first % seconds. 2

= vg(‘lcos)t \v \N\(V\V Y’R\Q/J\
- -anttttcC. V\M/\P\P‘é\

\(yhg\ ‘t; 0, %X=0

\\ \N\}\N“\N/ /&O\(\
.. C=0

4=t + L. Q@WO‘N\%M

15




When t-% , 7= & % =, >
When 43 s %=3 8 o L
NENETAVE

-2 F-e)+3

- -3+

= (31760 m

Question 22(8 marks)

Consider the curve given by the equation y = x® — 6x2 + 9x + 4.
(@) Find the coordinates of the stationary points and determine their nature

w'z 3x*- 12%x49.
\.J

St Fam't wlv\em )
3% fijtéx +9:=0 &\(Od\

—uxt 3=0 nﬁm ond S0l
(x—3) (X~ =9

=3 or %= . 2 s 1o
bx— 12 T\’\‘O\‘“\ W\d&%
w‘?w %= \\,jr‘z‘s ,F'cdz0
Jc\“(\)l; -b<0 (Y\\lf\




(LS is o max. Tum

\na boin“:_
J |

When, %= 3 34 {'3)%0,
{'¢3y=6 >0

03, %) s o min Taming 'lDom‘t

(b) Find the coordinates of any point of inflection.

Dot of inflection when € "@x)=0

bi-12=0 . mM r’fﬁJ\

}
6h= 12 %LQ_VM o

x=2

* | 2 | 3 »

(S

N
"|-6| 0|6 Y" ol W

<0 20

o Thew s o d\u:jcacammﬁfj

_______ . __'_:_____c_g__,___6-.)______is_____ag____fai&h____v.ﬁ----mﬂgc_hbr\ :

17



(c) Sketch the curve, showing all the information in part (a) and (b). 2

(d)

N

Determine the values of xfor which % > 0.

123 o K <|.

18



Question 23(5 marks)
For the series 8 + 12x + 18x2 + 27x3 + -+

@ Show that the terms in this series form a GP.
T2 | 2K 3
T - § ~ 3K
T3 _ (%7(‘ 3
T = (=l =—_D_K
VL LN
N S Y
- N
1 LI 3
. s o GP.

(b) For what value(s) of x will this series have a limiting sum?

3
r=35% , limtino Sum exist,_when \v-\ < |

2% 1<

3
-\< 3% < |

2 2
“3<-ﬁ‘<—;

18



(©)

Find the limiting sum if x = i.

3 1
Y= 2 x4
3
= 8
o
Sooz -y
8
s =2
[~3
b4
—.5

20



Question 24(2 marks)

Show that functionf (x) is an odd function for x € R, given that

x2—2x+3, (x>0)
f(x)={ 0,(x =0)

—x?2—2x—3,(x<0)

\hen %=0, L) =0

=0 whidh satishes fex= -

\hen %50 ﬁm = 225 t3

—ﬂ\?ﬂ\7 - 1<Q

CA R —2(-%) - 3
= R 42 =3
= — ) for x>0
Then k<o, foo=-—4-2%-3

Them — K >0

oLty s R = 2wy +4 3

= A 42K +3

"-(:(7‘) ) '(;r £1<O0 .

21



Question 25(3 marks)
For a curve with function f (x) = G — 1) In(1 + x), find the equation of the tangent to this curve at the

point (1, f(1)).

| -
w= % -\ ws="
(
|
veInC Ry V2 T
| — L
froozcx-0- Tex - 5 Intl4A)

ey 0-In2

= ‘Ir\l

When 5=, fc3=0

\\A,"O = (= In2) (%=1)
Y=In2-%In2.

J

22



Question 26(4 marks)

()

The diagram below shows the sketch of the curve with equation y = f(x).

y

<A

A(-2,3)

h

/.

/ 0

X

B@3,-5)

Sketch the curve with the equation: y = 2f(x + 2)

Shdt 2 units to the left ,
Stretch vev‘bicdb k:-) 2.

\

23




(b) State the period, amplitude, centre, and phase for the graph off (x) = 5 — 3 sin(2x — 9).

LS
‘PerioA= 2 =T

A.\Flm& =3
(e = 5

Phase :  sln(2x=-4> = Sin[l(vhﬂif]

it = wids to the .

24



Question 27(5 marks)

There are 5 red marbles and 4 blue marbles in a bag. Bill and Ben are playing a game in which
they take turns drawing a marble from the bag and then replacing it.

To win the game, Ben must draw a red marble and for Bill to win he must draw a blue marble.
They continue taking turns until there is a winner. Ben goes first.

()

Find the probability that Ben wins on his first draw.

s
PC Ben wins_on lst _draw )= 1

(b) Find the probability that Ben wins in three or less of his turns, in nearest percentage.

PC Ben vans on 3rd or less tanrns)

5 4 5 § 4 5 4 5 5
:Tq“fa(x?‘ﬂq"' q}(quﬁa’X‘al
= 0.026..

(©)

Find the probability that eventually Ben wins the game, in nearest percentage.

> s 20

=2 - 35 _
GP \Mb\mt)\:q)r:qxq- !

P R

limtting,  Sum exicls .

25



Question 28(4 marks)

The curves y = log,x and y = log,.(2x) are drawn below.
y

Not to scale

y = log{(2x)

Find the shaded area between the two curves and the linesx = 1 and x = e.

i

JiL

A [ [ loge ( 26) - loae(ﬂ 1 dx
J J ]

1l
o

Q(In)-*—lv\?( — InX ) dx

- ffl“z

= [mlhz]f
= eln2-T.2
= Jn2(e- O
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Question 29(6 marks)
A rainwater tank attached to a house holds 5600 litres of water when full. The tank is initially
empty.
During a recent thunderstorm the tank took 2 hours to fill.

The rate at which water flows off the roof into the tank after the storm commences is given by
av — 7 t — 7 t2.
dt 5 900

(a) Find the time when the tank is filling at the fastest rate.

4’V I _ 7t

d>———>—450
i S
—————— &V-kw d_i‘ﬂ =0
s A
450 5
t = ?O MINS
Check =4 (2 -

o)

Tt.( d_t‘z)z_z<0

LTS max )

(b)

Find the amount of water which overflowed the tank if it rained for 3 hours.

V- JEt-mmt st

72 7
- R—t‘ﬂoo ts*c—

\Nl\em t=0 , v=0.

c=0

q 2 3
V= Tot’ = 700 17
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\V‘\Qﬁ\ 't= (%0 ,

] a _T 3

= 7560 { .

Overtlowed = 7560- 5600

= 960 { .
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Question 30(3 marks)
We are given a quadratic function y = A + Bx — x?.
When the function is reflected across the y-axis, it is identical to shifting it 3 units to the left.
When the function is reflected across the x-axis, it meets the y-axis at (0, 4).
Find the equation of this quadratic function.

v-int s - Y
J

j: %t BA- Y — | mark

Lem= fest3y | mark

—K=Bx-4= - (m“a)z Y BCr+3)— I

—7':3‘ Bx ¢ = “ﬁz—é‘ﬂ—a"‘ Bx t 3B ¢

~B - Bx+Gx = 3B—1

(6-2BY+ = 3B-9

. B=3

= -1 434 ~4% | park.

.. The_eamoctaom (S M
‘ J
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Question 31(5 marks)

The following diagram shows the graph of f'(x), the derivative of f(x).

The graph of f'(x) has a local

minimum at A, a local maximum at B and passes through (4, -2).

The point P(4, 3) lies on the graph of the function f(x).

(@)

m: -2

Write down the gradient of the curve# at P.

(b)

—_—

________ m mrmA:;”]mmrL\‘(:grwrm'tﬁmAth

Find the equation of the normal to the curve of f(x) at P.

2m-6= %-4

24 = %42

J

W= St | . N (

N — | mark. tor the Q‘(V‘O\-bm\‘
or__A-2ut2=0
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(c) Determine the concavity of the gra

ph of f(x) when 4 < x < 5 and justify your answer.

. The c«m&w‘t af ‘('\'(7() of Y<4<5 is Inos'rﬂve.
\/\)“VWW\

| mauk

SRR LLYPRN ot U<k <S s iaosi‘l:«‘ue

Tkeve“'(wt )_Concave. |A

A\ =

LT mark

* o iomate yowr vespmse cleady  with
N | )
Corcect wothemoticod fzms |
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Question 32(7 marks)
A farm has a sector-shaped field, as shown in the diagram below.
£ZBOA = % and the radius is 80 meters. Point P lies on arc AB. PC L OA and PD L OB.

B
D,

Som

(0]

C.—l

The farm plans to have two types of vegetables, a and B, planted respectively in regions AOPC and
AOPD. The ratio of the annual production value per unit between a and B is 1: /3.

Let ZAOP =0, where0 < 0 < %.

(@ B .
Show thatA Appc = 1600 sin 26.

In ADPC , OP=%0m, 0C= OPosB

= Wesh  — | mavk

- .
A_A_O\?C = 2 X G0 x ¥0wsf x anf

= 33gasin8 cosf

= 16ooan28. — | mork

(b)

Let the annual production value of a and 8 be y, and the annual production value per unit be
t.

Show that y = 3200t sin(26 + g).
AAOPC = 1609 51029

(600 Sin ): 1(—7&‘ 9) 1

= 16oo sin (2 -26)

AAQ\?D

]

600 520 — | maek
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nse the yatio betwesn o ané(ﬁ wth 1
= boosin20xt + 16000526 x dat — | _mack

Vv SANAN-

= \Goot (5n201 d3 0520 )

= 3290t sn 20 t ‘T(E ) S\AC{&S.ST.&A]._L__ s}\mwu\dear
vvarldw\ o‘;)g
J

— | moyk .

(c) Hence, find the value of 8 when the annual production value is at its maximum.

0< <%
S <mtg <=
T
Mox when 20+35="3 — | mack
T

33



Question 33(3 marks)
Given that three numbers form a geometric sequence, if the first two terms remain unchanged 3
and the third term is decreased by 32, they form an arithmetic sequence. Then, if the second
term of this arithmetic sequence is decreased by 4, the sequence becomes a geometric
sequence agaln Find the third term in the orlglnal geometric sequence.

"m A‘? a-d , & 0\"'A
‘m\(-tom G.P) : a—d, ) atd +32 | "W‘Vk'&f
& (tt:lo\m) TR RY, wtd varalges
M = o’ = (a-d) (atd+32) ... )

se(:wj

oLl - E“’d
n-d - a-Y = (G—q,)’= Cﬁ*A)CO\—A). I@ ’f
Fom @5 8o 16 R4 |k —=toe— ;Emm

= §°tlb Simul{ane ons wabion
n= 4246 @ N > Mb
8 with ‘the mtwn\u‘hm\ ry‘MM
From @ of= ?f*ﬁa*?ﬂm*/ﬂ- §-3d
320\‘32-31A‘-—O~~~@

Sub @ into & zzx% - 4°-32d=0

4(&2'\'\6)*Az~31¢§ =)
Li* t6u— 4°-33d=¢
33%-32d 464 =0

32116

d= —¢

d=8 or o\‘-%
Co=T0 Sa=22
la-g e 0 -

. The 2vd fmn in the O®M\ GP ane 50 or ESE

END OF PAPER
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Question 33(3 marks)

Given that three numbers form a geometric sequence, if the first two terms remain unchanged
and the third term is decreased by 32, they form an arithmetic sequence. Then, if the second
term of this arithmetic sequence is decreased by 4, the sequence becomes a geometric
sequence again. Find the third term in the original geometric sequence.

Let the or'\jtm\ 6P be o, ar o 0\‘"2.

Then, the AR« be 0, v ond  ar—3D

o The cecond 6P wall_be a1 pr=Y4 _a ac—32.

O — Y4 ar’-32
Or— A = Qv —32- aY L S oar-32

n

7)) =g

2 -
O -2t = 32 (Oe-4>5" = ACa’=32)

ACr -2+ 1D=32 . .. 5
@ K -%ar + (6 = =32

Bor =32 = 16
Sub @ _iita O a(r—4)=22
"ji-‘r (r=2r+\) = 32 A= Ty @
2 (= 2r +\D= 32(r-14)
-2 £\ = lbr - 6Y
r' =18+ 65 = O
(r=-5>NCr-13> =0
§a=1 or {a:%'
1 r=5 l. =1y
aC=ho ;s %
. The 3d tem in the OrTO\ir\o\\ G ae 50 or 5308
O, —
END OF PAPER
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